The diagnosis of a life-threatening disease like melanoma can affect all aspects of a person's life, including health-related quality of life (HRQOL) and psychological aspects of melanoma such as fear of cancer recurrence (FCR). Economic evaluations of psychological interventions require preference-based (utility) instruments that are sensitive to changes in well-being and HRQOL; however, very few studies have evaluated the sensitivity of these instruments when used for people with melanoma.
T he diagnosis of a life-threatening disease such as melanoma has the potential to affect all aspects of a person's life, including his or her quality of life. Around 90% of patients will survive melanoma but will remain at risk of new primary disease or disease progression for at least 10 years after diagnosis. 1 As a consequence, melanoma survivors often experience anxiety and fear of cancer recurrence (FCR); FCR is one of the most commonly reported psychological difficulties among people with a history of melanoma. [2] [3] [4] [5] [6] The psychological burden associated with FCR is well established; FCR has been associated with increased levels of depression, anxiety and stress, [7] [8] [9] [10] [11] [12] lower health-related quality of life (HRQOL), and impaired social functioning. 12 The relationship between these psychological factors and FCR is most likely bidirectional
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;however, the burden of reduced psychological health and HRQOL due to high FCR remains unclear in the current literature.
Health-related quality of life refers to an aggregate of an individual's responses to a collection of questions about aspects of their health. Operationalized as utilities, HRQOL is used in economic evaluations to provide a numeric value for a particular health state.
Generally, HRQOL is evaluated with instruments designed to subjectively assess the effect of the disease and outcomes of treatment on the physical, psychological, and social well-being of patients. There are 2 main types of surveybased instruments that can be used to measure the effects of a health state on an individual's quality of life: multipleattribute utility instruments, and disease-specific "profile" instruments. For disease-specific instruments such as the Functional Assessment of Cancer Therapy-Melanoma (FACT-M), 13 individual item responses are summed to generate an overall HRQOL score. Disease-specific instruments are most commonly used in clinical trial settings and have been shown to be reliable, responsive to change, and to have good convergent and concurrent validity.
14 There are, however, very limited data on whether disease-specific instruments are sensitive to differences in psychological health or emotional well-being. 15 This can limit their ability to capture the full benefits of interventions, particularly when evaluating the costeffectiveness of psychological interventions and services. Using measurement tools that are sensitive to psychological aspects of melanoma is important for the evaluation of psychological care for people affected by this disease. 16 The Assessment of Quality of Life-8-Dimension Scale (AQoL-8D) is a relatively new preference-based (utility) instrument reported to be sensitive to changes in mental and emotional health, 16, 17 and it therefore may be more useful in economic evaluations of interventions to treat psychological difficulties experienced by people with melanoma. Thus, the first aim of this study was to examine the association between AQoL-8D and FACT-M mapping-derived utility scores to determine the magnitude of their empirical association, as a prerequisite for making further comparisons. The second aim was to assess the sensitivity of the AQoL-8D and FACT-M to FCR severity, as measured using the FCR Inventory (FCRI) severity scale. We hypothesized that higher levels of FCR severity would be associated with lower utility scores measured using the AQoL-8D and FACT-M.
Methods
Data were obtained from a randomized clinical trial (RCT) of a psychoeducational intervention to reduce FCR in people with melanoma at high risk of developing another primary melanoma. 18 The trial was registered with the Australian and New Zealand Clinical Trials Registry (ACTRN identifier: 12613000304730). Approval was obtained from all participating institutions' ethics committees, and all participants provided their written informed consent. The primary aim of the RCT was to evaluate the effectiveness of a multifaceted psychoeducational intervention, timed in conjunction with participants' dermatological appointments, in reducing FCR in people attending 1 of 3 high-risk melanoma clinics across New South Wales, Australia. All participants had at least 1 previous melanoma diagnosed at American Joint Cancer Committee (AJCC) stage 0-II and were at high risk of developing another primary melanoma owing to the presence of dysplastic nevus syndrome and/or multiple previous melanomas. The study also evaluated the effect of the intervention on anxiety, depression, stress, quality of life, unmet needs, satisfaction with clinical care, melanoma-related knowledge, and melanoma-related health behaviors. In the RCT, 164 participants were randomized, with 80 randomly allocated to the intervention arm and 84 to the control arm. All 164 participants completed the HRQOL and FCR questionnaires at the time of participant enrolment into the trial (baseline), prior to any psychological intervention, and were included in this analysis.
Instrument Description
All participants' HRQOL was assessed using 2 measures: the AQoL-8D 17 and the FACT-M. 13 Their FCR was assessed using the FCRI. 19 A full description of the 3 instruments is provided in the eAppendix in the Supplement.
Analysis
Baseline utilities for the AQoL-8D and FACT-M were reported as descriptive statistics, with histograms to show distributions. The FACT-M scores were transformed to utilities using a published algorithm.
We would expect the utility scores from the 2 instruments to be correlated if they were both sensitive to variations in HRQOL. This correlation property was used to test the concurrent validity of the AQoL-8D and FACT-M; specifically, we looked for positive correlation of the AQoL-8D with the independently validated FACT-M measure. Comparisons of the overall AQoL-8D and its 2 super dimensions with each of the component dimension scores of the FACT-M were carried out. A failure of the instrument to correlate with any of the component dimensions would suggest insensitivity of the AQoL-8D to that dimension. Pearson correlation coefficients were calculated to ascertain the strength of associations between the 2 instruments and were interpreted using the Cohen approach; a correlation of approximately 0.50 was considered a moderate to strong association; 0.30, moderate; and 0.1, weak.
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As a supplementary analysis, we assessed responsiveness in terms of floor and ceiling effects. 22 Ceiling effects were determined by the percentage of participants reporting full health in each dimension (a value of 1 indicates full health), and floor effects were assessed by the percentage of patients reporting very low health in each dimension (0.0-0.2).
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The ability of the instruments to differentiate between different relevant subgroups (convergent validity) was also tested. We conducted a comparison of participants' AQoL-8D and FACT-M total scores by their demographic and clinical characteristics. In the subgroup analysis, categorical groups were compared using χ 2 tests. For FCR severity, participants were categorized into those reporting normal FCR or high FCR based on the clinical cutoff score of 13. This cutoff is generally considered an indicator of the need for referral to clinical psychological services. 23 Statistical significance of the strength of the relationship between model predictors (demographic and clinical characteristics) and the response variable (utility scores) is reported with the F statistic at the 5% level. We also tested whether higher FCRI severity scores were associated with lower utility scores using stepwise multivariate linear regressions with backward selection including all variables with P < .20. As a secondary analysis, we conducted a simultaneous-entry regression analysis. These models included all demographic and clinical characteristics reported in Table 1 . Scores for both the AQoL-8D and FACT-M were regressed on FCRI severity scores and the other variables. All regression assumptions were checked. We analyzed the incremental change in AQoL-8D scores with an increase in FCRI severity scores, conducting the same analysis for the FACT-M for comparison. All analyses 
Results
A total of 183 eligible individuals were enrolled in the study, with a total of 164 participants completing the baseline questionnaire. Responses to several items in the FACT-M were missing for 1 participant, resulting in a total of 163 participants who fully completed the questionnaires and were included in this analysis. The majority of the sample were men (n = 91, 56%); the mean (SD) age was 58.2 (12.1) years; and the mean (SD) number of melanomas per participant was 2.6 (2.2) ( Table 1) . Two-thirds of the sample (n = 109) reported FCRI severity scores indicative of the need for clinical intervention. 23 Internal consistency of both instruments was tested using the Cronbach α. 24 The α coefficients of 0.85
for AQoL-8D and 0.84 for FACT-M suggest good internal consistency for both instruments.
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AQoL-8D Scores Compared With FACT-M Scores
FACT-M responses were transformed from scores of 0 to 204 to a 0.00 to 1.00 scale for comparison with the AQoL-8D using a published algorithm. 20 The resulting frequency distributions for utilities derived from the 2 instruments are presented in Figure 1 . The AQoL-8D scores were negatively skewed. Respondents had a mean (SD) AQoL-8D utility score of 0.77 (0.2) with a range of 0.1 to 1.0. The mean (SD) FACT-M utility score was 0.76 (0.07) with a range of 0.5 to 0.86. A correlation of 0.57 between overall scores on the AQoL-8D and FACT-M indicates a moderate to strong relationship between the 2 instruments ( Table 2 ). The AQoL-8D mental health dimension was strongly correlated with the FACT-M overall score (0.61) and with the emotional well-being component (0.51). eTable 1 in the Supplement summarizes the results of the responsiveness analysis. We found that 0.6% of AQoL-8D responses (n = 1) and 0% of FACT-M responses (n = 0) indicated a maximum utility of 1 (full health). A proportion of 3.7% of AQol-8D responses (n = 6) and 0% of FACT-M responses (n = 0) indicated very low health, with a utility between 0.0 and 0.2. The AQoL-8D had a much larger utility range than did the FACT-M. The AQoL-8D physical super dimension identified 7.3% of responses (n = 12) in full health, while the mental super dimension identified very low health on 10.4% of responses (n = 17). The AQoL-8D and FACT-M both exhibited differences between FCRI level (F 1,161 =9. 7 4,P = .002 for the AQoL-8D and F 1,161 =9. 98,P = .002 for the FACT-M) ( Figure 2) . The physical super dimension of the AQoL-8D showed no difference between the groups (F 1,161 = 0.04, P = .84) compared with the physical well-being component of the FACT-M (F 1,161 = 5.69, P = .02). The mental health dimension of the AQoL-8D showed a significant difference between the groups (F 1,161 = 22.84, P < .001) as did the emotional well-being dimension of the FACT-M (F 1,161 = 38.81, P < .001). 
FCR Severity and HRQOL
The AQoL-8D mean (SD) utility scores were 0.84 (0.18) for the normal FCR group and 0.74 (0.21) for the high FCR group (P = .002) ( Table 3 ). The FACT-M mean (SD) utility scores were 0.78 (0.05) for the normal FCR group and 0.75 (0.08) for the high FCR group (P = .002). The incremental change in scores of the 2 HRQOL instruments with an increase in FCR severity was examined using multiple stepwise regression models (eTable 2 in the Supplement). Participants who reported high FCR reported AQoL-8D scores that were 0.12 units lower than participants who reported normal FCR. Those with a higher melanoma stage (ie, stage II) reported higher AQoL-8D utility scores. Those who lived in rural or regional areas reported lower HRQOL scores with the AQoL-8D instrument compared with participants who lived in metropolitan areas. To a lesser extent, results for the FACT-M showed a lower utility (−0.035) for people with high FCR and a lower utility among those who were married. The results obtained through stepwise vs simultaneous entry regression (data not reported) were similar.
Discussion
Use of an HRQOL utility index is critical to cost-utility analyses of health care interventions. This study purposefully assessed HRQOL to determine, in the context of an RCT, intervention-specific responsiveness and subsequent cost utility. To our knowledge, this is the first study to compare utility scores derived from the AQoL-8D and FACT-M instruments for people with melanoma. Utility scores from both instruments were moderately to highly correlated, and mean scores were similar. Score distributions, however, were somewhat different; FACT-M utility scores followed a relatively normal distribution, unlike AQoL-8D scores, which were negatively skewed. This could signify that the 2 instruments were measuring different constructs or different aspects of the same construct. For 10% of participants (n = 17), the AQoL-8D identified problems on the mental health dimension, whereas the FACT-M detected none. This might indicate issues with content valid- ity; further qualitative analysis is needed to clarify this. However, both instruments were able to discriminate between subgroups of interest, particularly in relation to FCR (higher FCR severity scores were associated with lower utilities for both instruments).
Relationship Between HRQOL and FCR
Fear of cancer recurrence has been identified as an important symptom of distress reported by melanoma survivors, and elevated FCR has been found to be associated with lower quality of life and impaired social and emotional functioning. 12 In this study, both HRQOL instruments identified a decrement in scores with an increase in FCR severity; however, regression analyses revealed a greater decrement (3 times greater) using the AQoL-8D compared with the FACT-M. This could be attributed, at least in part, to the variability in emphasis placed on the subdomains of the 2 instruments. The AQoL-8D was designed to be sensitive to self-reported changes in mental health, 17 whereas the FACT-M was intended to focus on self-reported changes in physical functioning. 26 This finding, as first suggested by
Morton, 16 confirms the AQoL-8D as an alternative (and potentially preferable) instrument for assessing HRQOL and utility in clinical trials and economic evaluations of psychological interventions for people with melanoma, as it is likely to be more sensitive to changes in psychological health.
Implications for Future Research
The AQoL-8D is an instrument designed to assess physical and mental health, and it therefore has the potential to broaden the evaluative spectrum of economic evaluations in psychological care by focusing on more than physical health alone. This is a particularly useful property for populations such as those in specialized cancer surveillance programs who may experience important psychological challenges. 15 In addition, in the present study, the AQoL-8D demonstrated a capacity to discriminate between different patient subgroups, such as those with high vs normal FCR severity and those living in a city vs a rural or regional setting. Based on these results, we recommend use of the AQoL-8D instrument for economic evaluations of psychological care. From a clinical perspective, it is important for clinicians such as dermatologists, surgeons, and general practitioners to use sensitive and easy-to-administer instruments to identify patients who may be experiencing difficulties and to develop specific protocols to provide tailored supportive care strategies. Previous research has shown that the availability of additional support, such as the opportunity for patients to discuss fears and anxieties with clinical staff in a supportive environment, and guidance in developing coping strategies, are important for enhancing emotional health and well-being. 15 The clinical usefulness of the HRQOL instrument is determined by its validity and responsiveness and also by its practicality (ie, simple, quick to complete, easy to score, and provides useful clinical data). 27 Although we did not formally assess the acceptability of use, we found that participants were willing to undertake the assessments of HRQOL using both the AQoL-8D and FACT-M. We noted a high rate of questionnaire completion, particularly for those opting for the online version. However, outside of a trial, we would likely recommend the use of a single valid and relevant instrument. In addition to the requisite characteristics of any HRQOL instrument in research, such as validity and reliability, in clinical practice a wider range of properties such as responsiveness to clinical change and interpretability are required to ensure the usability of the tool. 28 In this study, both instruments were shown to be sensitive to FCR, with the AQoL-8D being more responsive to changes in psychological aspects of health. This is a useful property to assess health in high-risk cancer populations of individuals who may face important psychological distress. To achieve better health outcomes, several government initiatives have moved toward a system of assessing clinical care based on quality (and value) rather than quantity of care. 29 One component of this quality framework includes incorporating patient-reported outcomes such as quality-of-life measures into standard clinical practice to improve communication between patients and their clinicians.
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Limitations
Some potential limitations of our study should be noted. First, the mapping function used in this study was developed for mapping the EQ-5D 20 to the FACT-M. Although the AQoL-8D and the EQ-5D both assess related HRQOL domains, the mechanisms for deriving and interpreting utility scores from each instrument are different. Therefore, caution should be observed for the interpretation of the derived utility, which should be used only for group-level analysis and not for individual clinical decisions.
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Second, the choice of the cutoff point for FCR used in the convergent validity analysis should be interpreted with caution. While this cutoff point is currently the best available to identify high or clinical FCR, it may not provide an accurate indication of high FCR. 30 It may also signal the need for more complex analyses to better understand the point at which FCR negatively influences functioning and well-being for people with a history of melanoma. Added to this are the methodological limitations in dichotomizing naturally continuous variables such as loss of information about individual differences and loss of effect size and power. 31 Third, this study was based on scores provided at a single time point, so a thorough comparison of the responsiveness of the 2 instruments to change over time was not assessed. In the RCT that generated the data for this study, 18 our group found no significant effect of the intervention on HRQOL at 6 months, when assessed with either the AQoL-8D or FACT-M, despite observing a significant reduction in FCR severity scores. This may be explained by several factors: (1) the intervention in the RCT was designed primarily to improve the specific outcome of FCR rather than the more general HRQOL; (2) fewer participants in the RCT completed the responses for the qualityof-life measure than for the FCRI at 6 months; (3) continuous rather than categorical measures were used for FCR in the present analysis (ie, a change in mean score at 6 months compared with the number above a cutpoint); and (4) FCR scores were adjusted in the present analysis at 6 months for scores at 1 month (when the largest effect was observed), and that adjustment was not performed for the HRQOL scores. Finally, use of the FACT-M with people who had a history of early-stage cancer can be controversial. Since most people diagnosed with early-stage melanoma will likely experience few limitations in their physical functioning and be more likely to be affected emotionally, the content of the FACT-M has been targeted to people with advanced melanoma.
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Conclusions
In conclusion, this study provides evidence that both the AQoL-8D and the FACT-M are sensitive measures for capturing utility-based quality of life in people with melanoma. Both instruments appear to differentiate between different patient subgroups, with the AQoL-8D demonstrating stronger discriminative capacity. Lower HRQOL assessed using both the AQoL-8D and FACT-M was associated with greater FCR severity, and a larger decrement was observed with the AQoL-8D. For economic evaluations of psychological interventions for people with melanoma, the AQoL-8D is a valid and sensitive measure that can be used to assess utility-based health states. If the relationship between quality of life and FCR is causal, then the loss of utility attributable to FCR is an important issue, signaling a need for interventions to reduce FCR. The findings of this study will enable researchers to calculate cost utility using FCR for interventions where utility measures were not empirically collected. 
NOTABLE NOTES
To Nitpick
Ajay Kailas, BS The term nitpick is used today to describe someone who is overly critical or excessively concerned with accuracy. The etymology of the word dates back to the 15th century. The term nitpick originally referred to the timeconsuming and meticulous task of removing nits, or eggs laid by head lice, from one's hair as each individual hair had to be inspected for possible infestation. This task was portrayed by Dutch artist Pieter De Hooch in a 1658 painting named A Mother Delousing Her Child's Hair, Known as A Mother's Duty."
1 As part of the Dutch Golden Age of painting, it aimed to depict quiet domestic scenes and provide a glimpse of day-to-day life. Nearly a century later, poet John Burns penned To a Louse in 1785 after seeing head lice on a lady's bonnet at church. In the poem, he is appalled that a lowly creature would inhabit such a beautiful host. Body lice (spread by Rickettsia prowazekii), in striking contrast to the head lice, are significantly more violent. The body louse is the carrier for epidemic typhus-a disastrous disease. Typhus initially begins with fevers, chills, and an erythematous eruption and then over the next few weeks progresses to a meningoencephalitis, possibly resulting in coma or death. It was thought to cause the first known plaguethe Plague of Athens. In 430 BC, Pericles, the ruler of Athens, barricaded the city-state to protect against Spartan invasion. However, this only led to the confinement of typhus, allowing it to spread and ultimately causing the deaths of Pericles and thousands of others. 2 Typhus also affected Napoleon's Grand Army during the French Invasion of Russia. By the time Napoleon's army reached Poland, food shortages were commonplace and supplies were low. This resulted in infantry raiding nearby Polish villages for food. Unfortunately, many of the villagers were infected with typhus, causing many soldiers to get sick. To make matters worse, soldiers would often huddle together to stay warm in the cold winters-further spreading the disease. The end result was a reduction of an army 600 000 strong to a mere 35 000. FCR was assessed using the Fear of Cancer Recurrence Inventory (FCRI). 6 The FCRI is a 42-item instrument comprising seven subscales:
triggers, severity, psychological distress, coping strategies, functional impairment, insight, and reassurance. The 9-item Severity subscale is widely recognised as a measure of the severity of fear of cancer recurrence, while the other subscales represent specific behavioral components of FCR, often used in clinical practice to guide and tailor care. As suggested by existing evidence , in this analysis, the FCRI Severity subscale was considered separately from the related constructs. 7 The wording of the FCRI was modified to read "fear of new or recurrent melanoma". The FCRI is suitable for use with cancer patients irrespective of disease type or stage. Higher scores are indicative of greater FCR. FCRI Severity scores are categorised as "Normal FCR" or "High FCR" based on the clinical cut-off of 13.
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The FACT-M was originally validated in 273 melanoma patients and shown to be reliable, responsive, and to have good construct and convergent validity.
1,2
The AQoL-8D has been shown to be a reliable and valid instrument, with high internal and test-retest reliability coefficients. 5 The FCRI was originally validated in a French-speaking sample comprising 600 patients with mixed cancers 6 and was found to be internally consistent across all subscales and to have moderate to high one-month test-retest reliability across subscales. Convergent and concurrent validity were also demonstrated. 6 In addition the English version of the FCRI has been shown to have high internal consistency ( =0.96 for the total scale) and test-retest reliability (r =0.88 for the total scale). Variables included in the multivariate model: *** Significant at 1 percent level ** Significant at 5 percent level ^ Statistical significance of the strength of relationship between model predictors and the response variable at 5 percent level.
